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What is claimed is: 

1. A magnetic recording medium comprising : 
a recording layer which is formed /of a ferromagnetic 
material ; 

a ferromagnetic atom-rich layer/ which is formed of a 
ferromagnetic material having a high ferromagnetic atom 
concentration as compared with ther ferromagnetic material 
for forming the recording layer; and 

a non-magnetic layer which exists between the 
recording layer and the ferromagnetic atom-rich layer. 
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The magnetic recording medium according to claim 



lerein the ferromagnetic /atom-rich layer is formed of 
one selected from the group/consisting of Co, Ni, Fe, and 
CoNiFe alloy. 

3. The magnetic recording medium according to claim 
1, wherein the ferromagnetic atom-rich layer is formed of 
an^ alloy of a transition/ metal and one selected from the 
''group consisting of Co, /Ni, and Fe. 

'4. The magnetic /recording medium according to claim 
further comprising a magnetization-stabilizing layer 
which stabilizes magnetization of the recording layer, 
wherein the ferromagnetic atom-rich layer is positioned 
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between the magnetization-stabilizing layer and the 
recording layer, and the ferromagnetic atom-rich /layer 
functions as a first enhancing layer which increases 
exchange coupling between the magnetization-syabilizing 
layer and the recording layer. 



5. The magnetic recording medium according to claim 
4, further comprising a second enhancing/layer which 
✓decreases exchange coupling between the/recording layer and 
the ferromagnetic atom-rich layer, thf second enhancing 
layer being disposed between the recording layer and the 
non-magnetic layer . 



6. The magnetic recording/medium according to claim 
^/wherein the recording layer Lb formed of a material 
containing Co, Ni, or Fe, and /the first enhancing layer is 
formed of a material containing Co, Ni, or Fe at a 
concentration higher than a/ concentration in the recording 
layer. 



7. The magnetic /recording medium according to claim 
6, wherein the recording layer contains Boron. 




8. The magnetifc recording medium according to claim 
wherein the enhancing layer has a film thickness of 0.2 
to 2 nm. 
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9. The magnetic recording medium according to yclaim 
erein the non-magnetic layer is formed of Ru. 



10. The magnetic recording medium according to claim 
4,/Crtierein the magnetization-stabilizing layer /includes a 
'first magnetization-stabilizing layer and a second 
magnetization-stabilizing layer, a second nam-magnetic 
layer is provided between the first magnet/ization- 
stabilizing layer and the second magnetisation-stabilizing 
layer, and an auxiliary enhancing layey, which increases 
exchange coupling between the first m&gnetization- 
stabilizing layer and the second maqdetization-stabilizing 
layer, is provided at least at one/of positions between the 
first magnetization-stabilizing layer and the second non- 
magnetic layer and between the second non-magnetic layer 
and the second magnetization-s/tabilizing layer. 



11. The magnetic recording medium according to claim 
10, wherein the auxiliary yfenhancing layer includes a first 
^aj^iliary enhancing layey which is formed between the first 
magnetization-stabilizing layer and the second non-magnetic 
layer, and a second ferromagnetic atom-rich layer which is 
formed between the second non-magnetic layer and the second 
magnetization-stabilizing layer. 
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12. The magnetic recording medium according to clc 
1, further comprising a substrate, a second non-magnetic 
layer, and a magnetization-stabilizing layer which^is 
positioned therebetween, which is formed of a ferromagnetic 
material, and which stabilizes magnet izatiorr of the 
recording layer, wherein the ferromagnetic a tom-rich laye r 
is positioned on a side opposite to the substrate with 



respect to th e_s.e cond^nQn^magngJ^igL^ajV er. ^? 

13. The magnetic recording medium according to claim 
1, further comprising a substrate, a second non-magnetic 
l^yer, and a second ferromagnetic atom-rich layer which is 
positioned therebetween, wherein the ferromagnetic atom- 
rich layer is positioned on a side opposite to the 
substrate with respect to the second non-magnetic layer. 



14. A magnetic recording medium 9omprising: 
an underlying base layer; 

a recording layer which is /formed of a ferromagnetic 
material ; 

a lattice spacing-adidsting layer which exists between 
the underlying base layer and the recording lay^r while 
making contact with £ne underlying base lay^r, which is 
formed of a f erronpagnetic material 7 — £nd which is provided 
to adjust lattice spacing for the underlying base layer and 
the recording layer; and 
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a non-magnetic layer which exists between ttie 
recording layer and the lattice spacing-ad justing layer, 
wherein: 

a difference between lattice spacing dn an orientation 
plane of the lattice spacing-adjusting layer and lattice 
spacing on an orientation plane of the /underlying base 
layer is smaller than a difference between lattice spacing 
on an orientation plane of the receding layer and the 
lattice spacing on the orientatio^ plane of the underlying 
base layer. 



15. The magnetic recj/rding medium according to claim 
14, /wherein the following relation^Jiip^is satisfied: 
Al > A2 




provided that the la/t ice '-spacing on/the orientation plane 
of the recording l/6yer is de^inejr as a lf the lattice 
spacing on the atientation^pl.^he of the lattice spacing- 
adjusting layet is defined as a 2 , the lattice spacing on 
the orientatAon plane of the underlying base layer is 
defined a£ a 3 , and mismatches Al, A2 are defined as follows 
respectively : 

il = | (a 1 -a 3 ) /a 3 1 x 100 
A2 = | (a 2 -a 3 )/a 3 | x 100. 



I/^* 16. The magnetic recording medium according to claim 
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15, wherein th^ mismatches Al, A2 further satisfy the 
following relationships: 
A2 < Al <. 10\25; and 
(5/10.25) < (AV/A2) < 1. 



□ 

m3 



w 

8 

a 



17. The magnetic recording medium according to claim 
14,. wherein the lattice spacing-adjusting layer has the 
^ame crystal structure as that of the recording layer. 

18. The magnetic recording mediuift according to claim 
14,, wherein a ratio of magnetic aton/contained in the 

lattice spacing-adjusting layer i./ Larger than a ratio of 
magnetic atom contained in the /recording layer. 

19. The magnetic rec/rding medium according to claim 
18, wherein a relationshdpya-fMsl > t4s2 is satisfied 
p^vided that saturatVo^ magnetization of the lattice 
spacing-adjusting l^yejrl is ren/esented by Msl, and 
saturation magnetizatidA of/ the recording layer is 
represented by-Ms2 

20. The magnetic recording medium according to claim 
y, wherein the lattice spacing-adjusting layer is formed 
of one/selected from the group consisting of Co, Ni, Fe, 
and efoNiFe alloy. 
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21. The magnetic recording medium according to claim 
14, wherein the lattice spacing-ad justina/layer is formed 
^/an alloy containing a trans it ionip^tal and one selected 
from the group consisting of Co, >Ni, and. 



22. The magnetic recording, medium accoroing to claim 
14, wherein the non-magnetic layer ^Ls formed of Ru. 



23. The magnetic recording medium according to claim 
14, wherein ttye lattice spacing-adjusting layer also 
functions a£ a layer which stabilizes magnetization of the 

/ 

recording layer and which increases coercive force of the 
recording layer. 



24. The magnetic record ing^metlium according to claim 
1^/wherein the recorciijtg^'Iayer has magnetization in an in- 
^plane directiprfT 



25. The magnetic record 




edium according to claim 



14, wherein the^recording^ lpyer>has magnetization in an in- 
^lane direction. 



26. The magnetic recording medium according to claim 
1, wherein a magnetization cyrve of the magnetic recording 
f medium with respect to an /External magnetic field exhibits 
a hysteresis loop, a point, at which a rate of change of 



magnetization with respect to the ext^rial magnetic field 
exhibits a local maximum when tjx£ external magnetic field 
is lowered after magnetization is saturated, exists in a 
positive area of th§^€xternal magnetic field, and an 
exchange coupling magnetic field, which is determined from 
the magnetisation curve, is not less than 1 kOe. 




28. A magnetic recording medium comprising: 
a recording layer which is farmed of a ferromagnetic 
material; 

a magnetization-stabilizdng layer which is formed of a 
ferromagnetic material and/which stabilizes magnetization 
of the recording layer; 

a non-magnetic layer which exists between the 
recording layer and/the magnetization-stabilizing layer; 




and 

a ferromagnetic atom-rich layer which exists at l£ast 
at one of positions between the non-magnetic layer #nd the 
recording layer and between the non-magnetic layer and the 
magnetization-stabilizing layer and which is formed of a 
ferromagnetic material having a ferromagnetic: atom 
concentration higher than that of the ferromagnetic 
material for forming the recording layer^ 
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29. A magnetic recording apparatus comprising: 
a magnetic recording medium; 

a magnetic head which is usefd to record or reproduce 
information on the magnetic recording medium; and 

a driving unit which drives the magnetic recording 
medium with respect to the inagnetic head, wherein the 
magnetic recording medium/comprises : 

a recording layer j/hich is formed of a ferromagnetic 
material; 

a ferromagnetic^ atom-rich layer which is formed of a 
ferromagnetic material having a high ferromagnetic atom 
concentration as ^compared with the ferromagnetic material 
for forming the/recording layer; and 

a non-magnetic layer which exists between the 
recording layer and the ferromagnetic atom-rich layer. 



30. A magnetic reco^fdio^ apparatus comprising: 
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a magnetic recording medium? 

a magnetic head which^s used to record or reproduce 
information on the m^netic recording medium; and 

a drivino^tffiit which drives the magnetic recording 
medium with Respect to the magnetic head, wherein the 
magnetic recording medium comprises: 

an underlying base layer; 

a recording layer which is formed of a ferromagnetic 
material; ^^^^ 

a lattice spacing-ad j usti?lg<J^er which exists between 
the underlying base layer and the recording^lay^r while 
making contact wit h the underlying base laye?r, which is 
formed ofa^€rromagnetid material, and/^hich is provided 
to a d^*fst\ lattice spaci/g for the underlying base layer and 
thp recording layer r/and / 

t -ar-^n-magn^lc layer whicfi exists between the 

recording l^er and the lattice spacing-adjusting layer, 
whereip't / 

/ a difference between lattice spacing on an orientation 
plane of the lattice spacing-adjusting layer and lattice 
spacing on an orientation plane of the underlying base 
layer is smaller than a difference between lattice spacing 
on an orientation plane of the recording layer and the 
lattice spacing on the orientation plane of the underlying 
base Layer. 
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31. A magnetic recording apparatus comprising: 
a magnetic recording medium; 

a magnetic head which is used to record Ar reproduce 
information on the magnetic recording mediu/; and 

a driving unit which drives the magnetic recording 
medium with respect to the magnetic head, wherein the 
magnetic recording medium comprises; 

a recording layer which is forn^d of a ferromagnetic 
material ; 

a magnetization-stabilizing /layer which is formed of a 
ferromagnetic material and whi^h stabilizes magnetization 
of the recording layer; 

a non-magnetic layer wfcfich exists between the 
recording layer and the magnetization-stabilizing layer; 
and 

a ferromagnetic atom-rich layer which exists at least 
at one of positions between the non-magnetic layer and the 
recording layer and/between the non-magnetic layer and the 
magnetization-stabilizing layer and which is formed of a 
ferromagnetic material having a ferromagnetic atom 
concentration l/igher than that of the ferromagnetic 
material for /Forming the recording layer. 
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